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ABSTRACT
This paper presents empirical evidence on issues of gender roles, agricultural livelihoods, and social differentiation in communal small-scale irrigation studied in
Ethiopia and Argentina. Findings revealed that irrespective of the cultural setting,
many women in irrigation remain constrained by structural inequalities regarding access to secure, reliable and affordable irrigation water. These constraints
are driven by entrenched power dynamics, social relations and wealth handicaps.
These findings contrast with long-standing efforts to devise agricultural policies
aimed at reducing gender asymmetries and improving conditions for women in
agriculture. In this paper, the case for strengthening irrigation as an empowering
livelihood option for rural women is presented.

INTRODUCTION

Irrigated agriculture allows to secure food and incomes by
complementing soil moisture during periods of drought in
rainfed areas or by allowing agriculture in dry areas. It is
generally agreed that irrigated agriculture is indispensable
as a way out of poverty for millions of smallholder farmers.
However, gender asymmetries and inequalities in access
and management of irrigation schemes remain challenging.
Studies on gender, women, and irrigation have explored multiple factors that influence the asymmetrical involvement of
women and men in irrigated agriculture. Those factors include
formal and informal access to irrigable land and water rights;
mechanisms of participation in water governance; traditional
gender roles and identities in farming, and social relations of
gender in water access and use (Zwarteveen and MeinzenDick 2001, Cleaver and Hamada 2010, Nation 2010, Van
Koppen 2017).

Theoretical contributions, for example from feminist political ecology, emphasise the need for intersectional analyses
that consider differences of water users other than gender
(i.e., class, race, age, status), and social relations of power
shaping the relationship of people and water (Harris 2006,
Thompson 2016). It is critically important to more accurately understand the “gender-differentiated effects of variable
water conditions, uses and access” (Harris 2008: 2644).
There is evidence that many technical intervention programmes in irrigated agriculture have contributed to processes of social differentiation. These processes have included acceleration of social stratification, undesirable shifts in power
structures, and decreased equitability in access to resources
and means of production, with evidence of many women becoming an even more vulnerable group in irrigation systems
(Zwarteveen and Meinzen-Dick 2001, Harris 2006, 2008,
Lefore, Weight, and Mukhamedova 2017). The need of systematic attention to and analysis of the interactions between
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the technical and socio-economic dimensions of irrigation
systems on women are thus recognised (Lefore, Weight, and
Mukhamedova 2017, Imburgia 2019) and as a consequence,
there is a clear need that irrigation impact analyses become
comprehensive and gender-explicit.
While detailed studies on gender roles in irrigated agriculture were prolific two decades ago, empirical, peer-reviewed
studies with robust theoretical support have been less frequent in the literature recently (useful recent contributions
include Harris 2006, 2008, Lefore, Weight, and Mukhamedova 2017, Van Koppen et al. 2017). Internationally, there is a
recognition that the Sustainable Development Goals (SDGs)
show shortcomings in reaching equality for women farmers;
these limitations include insufficient provisions to overcome
female disadvantages in access to irrigable land, means of
production, and knowledge (Agarwal 2018), persistent
gender gap in the leadership of water resources management
(Imburgia, Osbahr, and Cardey 2020), poor availability of
gender-disaggregated water data (Crawford 2020) and specific indicators and targets related to women in irrigation.
Against this background, it seems justified to direct renewed
attention on the theme of gender and irrigation in view of
accelerating gender equality commitments in the sector.
In this article, we present detailed empirical evidence regarding gender roles and relations, and agricultural livelihood
processes in communal small-scale irrigated agriculture
in two diverse locations, Tigray in Ethiopia, and Mendoza
in Argentina. As this study sought to understand patterns
of gender roles and relations in irrigation, the selection of
these two very different countries offered a representation
of diverse irrigation and cropping systems, various types of
irrigation water users’ organisations and socio-cultural backgrounds. The aim is to enable detailed understanding of, first,
the nuances of gender as a critical factor shaping access to
secure, reliable, and affordable irrigation water especially for
disadvantaged and vulnerable farmers in the small-scale irrigation systems of Tigray and Mendoza; and second, how
this gender factor is influenced by processes of social differentiation occurring in different cultural and socio-economic settings. Identifying common patterns in those processes, despite major contextual differences, will help advance
water policy that more effectively addresses the serious
consequences of gender inequalities in irrigation. In the next
sections, we briefly summarize the key conceptual elements,
the research approach used, and then present results from the
empirical investigation and highlight implications for policy
and development practice in irrigated agriculture.
Access to irrigation water, gender roles and relations, and the resulting intersections in irrigation
governance
Within the scholarship on irrigation and gender, emphasis has
been placed on access to water. The key issue defining access
to irrigation water is security in access to irrigable land. In-
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dependent possession of land titles is still less common for
women, compared to men, in many countries (Meinzen-Dick
et al. 2017). Scholars have explored the implications of the
mechanisms of water rights acquisition for social and gender
equity in irrigation (for example, Boelens and Zwarteveen
2002, Meinzen-Dick, Kovarik, and Quisumbing 2014), and
for specific managerial issues such as irrigation technology
adoption (Theis et al. 2018). These rights are shaped by cultural symbols, traditions, local uses and values (Ahlers and
Zwarteveen 2009) and mostly vested in men (Zwarteveen
and Bennett 2005). All forms of agreements on access to irrigation water correspond to a range of social relationships,
and hold diverse degrees of security, equity and justice (Joy
et al. 2014).
In the irrigation sector, access of women to water has been
characterised by less formal ownership of water rights and
persisting (less secure) mechanisms of informal access
(Meinzen-Dick 2014). Independent property rights for
women help secure means of agricultural production, food
security, control over the own income and bargaining power,
while also facilitating access to credit, extension services,
and information (Meinzen-Dick et al. 2017). It is also a
normal requisite for independent participation in water users’
associations (WUAs). Ownership of water rights must be
maintained by investing time (e.g., attending water management meetings), effort (e.g., physical work on maintenance),
or capital (this may include paying water fees, hiring labour,
or purchasing materials) (Van Koppen et al. 2017). In addition, intra-household dynamics and limited financial capacity
to invest in irrigation are contributing factors to water security (for example, Nation 2010). Therefore, unequal social
(gendered) and economic power relations are critical and
overlapping factors influencing security of access to water. A
number of scholars have offered conceptualisations of issues
of women and irrigation water cross-cutting with poverty and
socio-economic differentiation (Harris 2008), and gender
and equity in neoliberal political and economic contexts
(Ahlers and Zwarteveen 2009, Harris 2009). This requires
understanding gender roles and identities and the dynamics
of power within those social relations (Kabeer 2011).
Analysing gender roles and identities in agriculture provides
a basis for understanding gender involvement in irrigation.
Even though many women are farmers and base their livelihoods on crop production, women have traditionally not
been considered irrigators by themselves, by their families or
by projects (Upadhyay 2003). They also remain marginally
represented in irrigation water governance institutions. The
applied research, policy and development sectors have called
to attention the importance, and deficient use, of gender-disaggregated data and gender-sensitive indicators. Their relevance to contextualization of issues of water access, use and
management in guiding policy and decision makers cannot
be overstated (Centrone et al. 2017, Miletto, Pangare, and
Thuy 2019).

Laura Imburgia et al. 2021. J of Gender and Water. 8:1

2

STUDY AREAS

The Raya Valley is a semi-arid area with an agricultural-dependent economy. Rains are bimodal, relatively erratic and
unpredictable. Access to irrigation therefore increases security of the farming livelihood, the most important economic
activity in this region. In the highlands, all irrigation is done
with surface water distributed through communal earthen
and lined channels, and furrow irrigation systems. In the
lowlands, most of the irrigation is done with groundwater;
smallholders used furrows and pressurised irrigation systems
(drip and sprinklers). Surveyed women and men were found
growing similar crops in irrigated fields: vegetables, cereals,
pulses and fruits. In rainfed plots, cereals and pulses were
the dominant crops. In some areas of the lowlands, fruit trees
(of recent introduction) were also grown including mango,
papaya, and avocado. All farmers surveyed were of Tigrayan
origin. Farming in these study sites was mainly based on
traditional techniques with poor agronomic practices, and
insufficient and poorly equipped extension service support.
Profits from farming were generally low as input costs were
high and market prices for cash crops were usually low. All
farmers accessed irrigation water through their participation
in WUAs (traditional WUAs in the highlands and newly developed WUAs in the lowlands).
The northern Mendoza irrigated region is an arid area that
depends exclusively on irrigation for farming. Surface water
(under a well-organised governance structure) and groundwater (privately managed with supervision of the water authority) are both used for irrigation. Most smallholders use
furrows and flood irrigation. Plots in the perennial horticulture study areas are commonly dominated by one crop,
mostly wine grapes, and stone fruits. In the vegetable areas,
farmers rotate several crops per season (mostly tomato, leafy
vegetables, garlic, and onion). Most smallholders use basic
agronomical practices with low rates of innovation and investments. Frequently, farmers receive ad hoc technical assistance from private input vendors. The structure of the farming
sector is dominated by small and medium size, mostly family-unit producers. Of the survey respondents, 96% of perennial crop growers were of criollo origin (farmers born in
Mendoza and being of European descent), one migrant from
the north of the country (norteño), and one from Bolivia. Of
the respondents in annual crop productions, 62% were criollos, 20% norteños, and 18% were from Bolivia. Productivity and profitability of the agricultural sector have been
negatively impacted by high rates of inflation and currency
devaluation, exacerbating the negative effects of a prolonged
drought (since 2005). Mendoza has a well-established irrigation governance system that includes mandatory membership
in WUAs of the irrigation command area.
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METHODS

To allow sufficient diversity in the study of gender roles, agricultural livelihoods and social differentiation in communal
small-scale irrigation systems, a multi-case, mixed method
research approach was applied. Fieldwork was conducted in
the Raya Valley, southern Tigray (Ethiopia) and in the Northern Mendoza irrigation basin (Argentina) during 2016-2018.
The mixed-method research approach included a stratified
field survey of small-scale female and male farmers organised
in WUAs, in depth interviews, and focus group discussions
(FGDs) to purposively selected key informants (Figure 1).
Figure 1. Study locations in Tigray and Mendoza
including qualitative and quantitative sample size.

Note: Developed by authors.

Sampling for the survey was stratified according to the predominant forms of farming, which in turn are mostly based
on the irrigation water source used. This stratification resulted in the differentiation of areas with predominant use
of surface irrigation water, and areas with surface water irrigation supplemented with additional use of groundwater in
each of the two study regions. In Tigray, the samples were
obtained in two highland kebeles (municipalities) and three
lowland kebeles of Raya Valley (Figure 1). These kebeles
were purposively selected in order to have a representation of
diverse irrigation systems of the highlands and lowlands. In
Mendoza, the samples were obtained in localities of two river
sub-basins in the Northern Mendoza Basin: Lower Tunuyán
River and Mendoza River Basins. The survey in Mendoza
was stratified according to two cropping systems: (a) perennial horticulture crop production (predominant use of surface
irrigation water) and (b) annual horticulture crop productions
(use of groundwater to supplement surface irrigation water)
(Figure 1).
The mixed-method research approach requires careful evaluation of the relationships between qualitative and quantitative data (Bryman, 2012). This was done through (a) the
application of methods for qualitative analysis (coding and
thematic analysis); (b) application of methods for quantitative analysis (frequency analyses), and (c) integrative summaries of qualitative and quantitative data. (Bryman, 2012).
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RESULTS

This section presents results regarding agricultural livelihoods and gender roles and relations in communal smallscale irrigation systems in Tigray and Mendoza. These findings emerged from the survey analysis complemented by
individual and group interviews. These characterisations are
important to contextualise the application of gender analyses
such as the use of sex-disaggregated water and gender indicators (Miletto, Pangare, and Thuy 2019), gender equality
indices (e.g., UNDP n.d.) and integrative gender-analytical
approaches (Lefore, Weight, and Mukhamedova 2017, and
Imburgia 2019).
Gendered access to land and water property rights
in the study sites
By law, in both Ethiopia and Argentina, only farmers with
irrigable land rights are entitled to water rights from communal water sources (Imburgia 2019). However, in practice,
security of water access is not equal: inequalities related to
gendered access to property rights, membership in WUAs,
and related rules and policies persist.
Land ownership is of critical importance for rural Ethiopians
to secure their agricultural livelihood strategies, and to define
their position in society (Melesse, Dabissa, and Bulte 2018).
Since the 1995 Ethiopian constitution, all land in the country
belongs to the State. Use rights are given to any citizen
willing to farm the land; these rights allow land holders to
inherit and rent out land, however, land cannot be sold or
mortgaged. Land right certificates are commonly issued with
the name of the household head. While this was traditionally
a man, now land can be registered jointly in the names of
both spouses in a household. Unmarried women or women
heads of households can also register land in their names.
This is due to the recently implemented “Second Stage Land
Registration and Certification Programme” (SSLR), started
in 2014 (Holden and Tilahun 2017).
Table 1 presents a summary of land tenure rights for the surveyed farmers by gender in the study location of Tigray. By
the time of the fieldwork in 2016, Tigray was the only region
in Ethiopia that continued registering land in the name of
the head of the household, most frequently a man, in spite
of the SSLR (Melesse, Dabissa, and Bulte 2018). This may
explain the lower percentages of women compared to men as
sole owners of land. Regarding farmers with no land certificates in their own name, access to irrigation water is obtained
through a spouse’s water right, by leasing land, or by using
communal irrigated land.1

1

Table 1. Land tenure of farmers participants by gender
and location – Tigray.
Land tenure of survey
participants

Highlands

Lowlands

Percentage (n)

Farmers with land certificate
92.9 (26)
(LC)

81.8 (36)

LC in the name of women*

23.1 (6)

16.7 (6)

LC in the name of men*

50 (13)

66.7 (24)

LC as joint registration*

15.4 (4)

13.9 (5)

Gender of LC holder
unknown*

11.5 (3)

2.8 (1)

Farmers without land
certificate (LC)

7.1 (2)

18.2 (8)

Total respondents (n)

100 (28)

100 (44)

Notes: Survey of farmers; January and February 2016, March 2018. (*) from the total farmers
with land certificates.

In Tigray, security of access to irrigation water varies according to the degree of formalisation of WUAs. For example, in
the highlands, although membership is voluntary, the registration of traditional, informal WUAs has increased security of access to irrigation water, in particular for less powerful farmers and vulnerable water users (usually the elderly,
persons with disabilities and many women-led households).
A male WUA leader from the lowlands commented:
“Before the association, water was only for rich,
powerful people of the community. Now every
person is equal and has the same right to access
water” (interview, 05 February 2016).
Similarly, women heads of household in FGDs explained
that in the past they needed “to fight” to get irrigation water
if they did not have a strong son or husband. A female WUA
leader explained the changes:
“Now, it’s by schedule. When you have your turn,
you get your water” (interview, highlands, 15
March 2018).
In the case of Mendoza, a land tenure analysis should consider intersecting differences in crop systems, cultural background of farmers, gender, and position of the landholder in
the household. Table 2 shows the variability of cases within
the surveyed farmers in Mendoza: results from the fieldwork
indicated that the majority of the surveyed respondents (86%)
were owners of their land, followed by sharecroppers (9%),
land tenants (4%), and both landowners and sharecroppers
(1%); of the perennial crop growers surveyed, 95.5% were
landowners; and of the annual crop growers surveyed, 79.4%
were landowners.

Within the study participants, this was the case for six people who were members of an irrigation cooperative in Tsiga kebele (sub-district) in the lowlands.
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Table 2. Land tenure characterisation of surveyed farmers – Mendoza.
Land tenure by household type*
Crop system

Perennial horticulture
(n=45)

Land tenure type

Male

Female

Dual**

Landowners

24

3

12

Landowner + Sharecropper

1

Sharecroppers

3

1 norteño (2%)

Landowner

1

1 migrant from Bolivia (2%)

Landowner

1

Landowners

10

1

9

Sharecropper

1

Landowners

2

Socio-cultural group
43 criollos (96%)

21 criollos (62%)

Annual horticulture
(n=34)

Lessee

7 norteños (20%)

6 migrants from Bolivia (18%)

No answer

2
1

Sharecroppers

2

Landowners

3

Lessee

1

Sharecropper

1

1

Notes: Survey of farmers 2016-2017. Criollo is a person born in Argentina and a European descendent; norteño is a person born in northern Argentina and non-European descendent. (*) Household
type defined by gender of the household head. (**) Dual land tenure: male and female names on the land title.

In Mendoza, similar to Ethiopia, there is a gender gap in land
tenure. Survey results showed that only 21.7% of the farms
with land titles were in women’s names alone, with 8.7% as
dual titles; i.e., both a male and female member of the family
owning the land (Table 3).
Table 3. Land tenure of farmers participants by gender
of the land title holder - Mendoza.
Gender of the land title holder

Percentage of
respondents (n)

Land title in male’s name

69.6 (48)

Land title in female’ name

21.7 (15)

Dual (male and female names on the land title)

8.7 (6)

Total respondents with land titles % (n)

100 (69)

No land title (n)

(7)

No answer (n)

(3)

Total respondents of survey (n)

(79)

Note: Survey of farmers 2016-2017.

Similarly, the analysis of 2,123 land titles corresponding to
agricultural water rights of nine WUA of northern Mendoza
revealed that an average of 31% of the titles were registered
in the name of women and an average of 69% in the name
of men.

2

Agricultural livelihood characterisation in the irrigation areas of the study
Even when holding a legal right and having reliable access,
the degree of security in accessing irrigation water was found
to be determined by the financial capacity to cultivate the
land and to pay the water fees. Therefore, profitability of the
small-scale agricultural sector is critical for secure access
to water. In both countries, small farm holders find it challenging to stay in the irrigation system when already small
profit margins are threatened. In both Tigray and Mendoza,
all other things being equal, women on their own must have
more capital available for irrigation than men, because they
incur higher costs due to their need to pay for labour for
ploughing, for irrigating at night, and for cleaning earthen
channels when this is physically too challenging for them. As
a result, many women were found cultivating less land than
men, earning less income due to their engagement in sharecropping arrangements, leasing or selling of their farms, and/
or leaving agricultural practice.
Among the surveyed participants of Tigray, farming was the
dominant occupation, with both women and men depending
almost exclusively on farming for their survival (Table 4).
Other occupations mentioned (much less frequently) were
casual rural labour, permanent jobs, and being a housewife.
According to study results, job opportunities in rural areas
were mostly limited to farm labour. A gender gap in daily
wages was observed2 and revealed gender inequalities ingrained in the local society.

In Wargba and Kara Adishebo kebeles, men earned 100 birr/day (US$ 4.70) for transplanting vegetable crop seedlings and 70-130 birr/day for weeding. In contrast, women were paid 50-80
birr/day for weeding and transplanting. By February 2016, the exchange rate was 21.27 birr=1 US$ (www.xe.com accessed on 12 October 2020).
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Table 4. Occupation of survey respondents in the study
sites of Tigray.
Occupation

Percentage male
respondents (n)

Percentage female
respondents (n)

Farmer only

90.2 (46)

85.7 (18)

Farmer + agricultural
daily labour

5.9 (3)

9.5 (2)

Farmer + permanent
employment

3.9 (2)

0

Housewife exclusively

0

4.8 (1)

Total respondents % (n)

100 (51)

100 (21)

Note: Survey of farmers; January and February 2016, March 2018.

All survey respondents of Tigray obtained income from crop
sales. Also, livestock was an additional important income
source for the survey respondents. Agricultural livelihoods
were followed by social support programmes (cash-forwork), salaried work, petty trading, and the receipt of remittances from relatives working in cities in other parts of the
country (Figure 2).
Figure 2. Source of income of respondents – Tigray.

more constrained. Similar issues were previously identified in
other parts of southern Tigray (Yohannes et al., 2017).
In the case of Mendoza, small-scale farming plays a vital
role in sustaining the rural livelihoods. The structure of the
farming sector is dominated by small and medium sized,
mostly family-unit producers. Surveyed farmers were involved in small-scale farming production as the main economic occupation. However, the currently low profit levels in
agriculture in Mendoza forces most farmers to seek additional
income generating activities including agricultural daily labourer, sharecropping, permanent employment, and owning
a business. Some are able to stay in agriculture only because
they have a pension (Table 5).
Table 5. Occupations of the respondents in the study
sites of Mendoza.
Occupation

Percentage
male (n)

Percentage
female (n)

Farmer only

40.5 (17)

24.3 (9)*

Farmer + agricultural daily labour

2.4 (1)

0

Farmer + sharecropper

9.5 (4)

8.1 (3)

Farmer + permanent employment

19 (8)

8.1 (3)

Farmer + agricultural own
business

2.4 (1)

13.5 (5)**

Farmer + retired

26.2 (11)

5.4 (2)

Housewife exclusively

0

40.5 (15)

Total respondents % (n)

100 (42)

100 (37)

Notes: Survey of farmers 2016-2017. (*) Women indicated being farmers and housewives; (**)
four of those women belonged to a government supported project for families to produce
homemade wine.

Note: Survey of farmers; January and February 2016, March 2018.

The study findings show that most of the small-scale agriculture in the study localities of Tigray is based on a limited
number of crops mainly due to the limited number of products
consumers select, the limited knowledge of farmers about
alternative crop cultivation, and the restrictions imposed by
seed availability in local markets.
In Tigray, farmers with irrigated land, even when owning
only a small plot, were not considered poor, because they
were able to secure subsistence. These farmers were found to
be better-off than those farmers who only had rainfed land.3
Interestingly, irrigation benefited particular groups, especially women, despite women being generally poorer. Findings
from Tigray also showed that the degree of poverty of farmers
with irrigated land is closely related to poor farming practices,
limited agricultural knowledge and poor marketing and managerial skills. In all these aspects women are comparatively
3
4

Profitability of the small-scale irrigation systems of Mendoza
appeared to be related to the amount of land cropped, which
varied according to the cropping system, whether perennial
or annual, and the farming techniques applied. Most smallholders interviewed in Mendoza were managing their farms
with a minimum of inputs; e.g., old or already obsolete
farming tools and equipment, and increasingly, minimum
maintenance work. An increasing number of farmers must
rely on non-agricultural incomes to make ends meet (Figure
3), most prominently the perennial crop growers. Strikingly,
more than 40% of the farmers surveyed were found to be dependent on self or family retirement income in order to avoid
selling their land.4

To exemplify the livelihood implications of securing irrigation water, informants in Tigray identified typologies of farmers according to access to irrigated land. Those results are presented
in Appendix 1.
Details about type of incomes in perennial and annual crop production of the surveyed farmers of Mendoza are presented in Appendix 2.
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Figure 3. Type of income according to cropping system
– Mendoza.

Figure 4. Participation frequency diagram of women
and men in production tasks – Tigray.

Notes: Survey of farmers in Tigray, January-February 2016; March 2018. N=68. Survey participants were asked who in the household performed each activity.
Note: Survey of farmers 2016-2017.

For those farmers who need to use groundwater to supplement surface water for their crops, water shortages determine
how much land per season they are able to cultivate. In some
cases, this is a factor in excluding impoverished small-scale
producers who can neither afford to drill a deep well nor to
pay for the electricity costs and water service fees.
Overall, these interactions of irrigation access, irrigation
practice and gender have implications in the livelihoods and
social differentiation processes that in turn affect the longterm viability of self-governed small-scale irrigation systems.
Gender identities, roles and responsibilities in
small-scale irrigation
Securing water access by men and women and their level of
involvement in irrigation are linked to their workload, which
in turn is determined by the differentiated gender roles in agriculture and in domestic duties (Centrone et al. 2017, Imburgia 2019). In Tigray, as crops were usually not differentiated by gender, husband and wife were found sharing most
farming tasks in the same plots. Participation of women in
those tasks (Figure 4) varied according to the type of farming
task, locality, marital status, position in the household and
age. Fewer women than men were found performing irrigation tasks; while many more women were found irrigating
in the highlands (42.9%) than in the lowlands (25%). This
is because highland women had comparatively fewer constraints than lowland women in performing activities farther
away from their homes.

In Tigray, many women especially married and of reproductive age, often have little time available for farming due to
their childcare duties and other domestic chores as shown in
Figures 5(a) and 5(b). While this is so in most similar contexts, the capacity of women to organise their time and duties
and resort to family help is often underestimated by extension and development project staff. As a result, most women
are not invited to training courses or other activities related
to WUAs with impact in their decision-making share in irrigation (Imburgia, Osbahr and Cardey 2020). Although many
women prefer not to spend time in meetings due to their
family priorities, for some this decision is not made based
on a preference but on a lack of options. Married women
in Tigray were found attending WUAs’ meetings only when
husbands were not available. For many women, the length
and timing of meetings were inconvenient. These issues may
reinforce women’s prominent domestic roles, which in Ethiopia are time consuming and demand significant physical
effort, for example, when fetching water and firewood for
domestic use (Imburgia 2019).
Figures 5(a), 5(b). Participation frequency diagrams of
household members in domestic tasks– Tigray.
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in Mendoza, which demand less time and physical effort than
in Tigray5, are most frequently a female responsibility with
help of husbands and sons as shown in Figures 7(a) and 7(b).
Figures 7(a), 7(b). Participation frequency diagram of
household members in domestic tasks – Mendoza.

Notes: Survey of farmers in Tigray, January-February 2016; March 2018. Survey participants
were asked who in the household performed each activity most of the times (5a) or sometimes
(5b). The number of respondents for this question by activity was n=68 (cooking and cleaning
home; elder/children care and helping children with school) and n=65 (house construction).

In Mendoza, contrasting with female agricultural roles in
Tigray, findings indicated a much lower representation
of women working in the family farming unit. Field data
showed that the women’s workload due to farming and irrigation activities was found to differ according to the cultural
background of the women. Interviews showed that in criollo
households where the man is usually considered the farm
head, the woman identified herself as a helper, which may
explain her lower participation in farming tasks (Figure 6).
Figure 6. Participation frequency diagram of women
and men in production tasks – Mendoza.

Notes: Survey of farmers in Mendoza, July - December 2016; May – June 2017. Survey participants were asked who in the household performed each activity most of the times (7a) or
sometimes (7b). The number of respondents for this question by activity was: n=76 (cooking
and cleaning home); n=75 (house construction); n=74 (elder/children care), and n=72 (helping
children with school and household (HH) finance management).

5
Note: Survey of farmers in Mendoza, July-December, 2016; May–June, 2017. N=79. Survey
participants were asked who in the household performed each activity.

In the study sites of Mendoza, a much lower number of
women than men were found performing irrigation tasks.
Female migrants from Bolivia appeared more involved in
all sort of farming duties than local criollo women. Interestingly, interviewed criollo women had a greater share of
off-farm tasks, such as farm administration and paperwork,
probably explained by the relatively higher levels of education in comparison with female migrants from Bolivia. These
findings illustrate how intersecting social factors other than
gender (including education, cultural background, life cycle
and marital status) help more accurately explain practicalities of water management (Thompson 2016). Domestic roles
5

DISCUSSION

The paper provided new empirical evidence on issues of
gendered access to irrigation water, agricultural livelihoods
and gender roles in small-scale irrigated agriculture. Three
policy-relevant issues emerged and will be discussed in this
section: (a) gender-based constraints in the mechanisms to
access irrigation water; (b) processes of social differentiation
in irrigation, and (c) irrigated agriculture as an empowering
alternative for women.
(a) Gender-based constraints in the mechanisms
to access irrigation water
The key issue defining access to irrigation water is land ownership. Independent access to land and possession of land
titles is still less common for women than for men in the two
research locations. In Tigray, female farmers not personally holding water rights and in need of irrigation water are

In Mendoza, most households interviewed had a supply of piped drinking water and gas for cooking. Source: Fieldwork in Mendoza 2016-2017.
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generally not prevented from accessing water informally as
previously observed by Ebato and Van Koppen (2005), also
in Ethiopia. These informal access mechanisms sometimes
work and sometimes do not, which may affect the autonomy of women (Imburgia 2019). Thus, informal water rights
prevent less powerful farmers, including certain groups of
women, from secure and reliable access to irrigation water.
The study presents evidence justifying the need for policy
interventions that ensure independent property rights for
women with impact on the policy sector and practice. For
example, land registration policy reforms in Tigray were
instrumental in allowing women to become independent
members of WUAs. This has improved their access to irrigation water. In Mendoza, land rights for women are part of a
strongly regulated property rights system and entitle them to
independent irrigation water rights. However, even in these
two countries with official policies supporting women’s land
rights, and associated water rights, many women do not
assert those rights due to specific gender-related constraints.
Material inequalities appear affecting all small-scale farmers;
however, women face additional problems. Many women in
Tigray and Mendoza, even when holding formal water rights,
were prevented from fully using those rights due to lack of
capital for production. Key informants reported that those
women rent out their lands and leave the farming sector.
Furthermore, local cultural practices still favour men who
dominate the usufruct of and decision-making over the economic value of water. Evidence from Mendoza indicated that
a land title registered in a woman’s name does not necessarily mean that she is the one who is farming and making the
agricultural decisions (Imburgia 2019). In the farms owned
by women alone or jointly with a man, many of the farming
decisions were made by husbands or male relatives; only
in few cases were farming decisions made only by women.
These findings clearly resonate with theorisations of access
to natural resources mediated by the “ability” rather than the
legal property to access (Gimelli, Bos, and Rogers 2018).
(b) Irrigation agriculture as a driver of social differentiation
The findings of this study contribute to the understanding of
how and why irrigation agriculture is a driver of social differentiation and intersects with other contextual (i.e., environmental, socio-cultural, and economic) processes (Harris
2008). In the specific context of this study, access to irrigated
land appears to be critically important to overcome poverty
for small-scale farmers in southern Tigray, as it has also
been observed in northern Tigray (Gebrehiwot, Mesfin, and
Nyssen 2015). In the Raya Valley, the low diversification of
incomes observed may be explained by farmers owning irrigated land and being relatively better-off than in areas of
only rainfed agriculture. On the other hand, external income
seems to be the key factor to stay in the irrigation system in
Mendoza. In recent years, only those with capital seem to be
able to enter the farming sector, provoking a progressive concentration of land and agricultural businesses in fewer hold-

ings. In addition, many farmers go bankrupt, lose their water
rights and are obliged to sell their lands and leave agriculture.
Mostly smallholders who can afford to “subsidise” farming
with off-farm income or with unpaid family labour can stay
in the sector.
In regard to irrigation and the effect on gender differentiation processes, findings from Mendoza showed that women
today have a relatively lower participation in the small-scale
agricultural sector than they used to have in the past. This is
partly explained by the current low profitability of farming
(together with the high cost of living), which obliges men
and women to search for jobs outside the home. In addition,
many women now favour less physically demanding jobs
with more economic security, although, according to informants, it is more challenging for rural women to find appropriate off-farm job opportunities in the rural areas. This may
be an important constraint for women in access to capital to
invest in their irrigation.
In both countries, securing one’s own irrigation source (own
borehole in Tigray or deep well in Mendoza) seems to better
prepare farmers to adapt to climate variability and water distribution inefficiencies. This will probably widen the gap
between richer and poorer farmers and define which smallscale farmers are able to stay in the sector, while it also reinforces the call for explicit equality policy in infrastructure
management and transparent discourses about water scarcity.
In both Mendoza and Tigray, the political discourses around
water scarcity have been framed within the biophysical
aspects of water and neglecting the social relations of power
involved (Mehta, Huff, and Allouche 2019). For instance,
water scarcity in Mendoza has been portrayed as basically
a matter of less irrigation water available due to less snowfall in the high mountains; therefore, official adaptive strategies mostly look at reducing the use of water and improving
hydraulic infrastructure. However, these adaptive strategies
overlook the fact that irrigation water is scarcer for smallscale farmers who are dependent on surface water distributed by communally maintained hydraulic infrastructure. The
current supply-based distribution system imposes the need to
have access to an additional water source (groundwater) for
crops that need more frequent irrigation such as vegetables.
Only affluent farmers with the means to drill deep wells can
access additional water.
The study has also helped explain how processes of social
differentiation iteratively influence peoples’ decision making
and autonomy in the irrigation practice and management.
Study findings add evidence to explain why some groups of
women were more constrained than others. Married women,
in particular those at reproductive age, reported being more
disadvantaged in regard to economic independence and decision making than, for example, female heads of households with access to land and the autonomy to make economic (water) decisions. It has been suggested that those
female-headed households may “very successfully” secure
subsistence and wellbeing (Momsen 2020: 45). Many married
women in rural Ethiopia lack independence and control over
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family resources and decisions, which in addition to restrictive social norms, greatly limits women’s autonomy.
(c) Irrigation agriculture as an empowering alternative for women
On the other hand, findings revealed that small-scale irrigation is a central livelihood strategy for women with limited
off-farm options provided irrigation water access is secure,
reliable and affordable. Many rural women with primary
family responsibilities, relatively less mobility than men,
and lacking education and resources for entering other economic sectors, still find in agriculture a main source of employment. Irrigation farming is also a livelihood option for
those women owning their own irrigable land and pursuing
an independent income source. For example, a group of interviewed women in Mendoza has recently developed their
own wine production line to have an independent livelihood
diversification alternative to the very low returns realised
in grape production. Examples from Tigray also show that
women with access to land and technology are able to independently sustain themselves and their families. A widowed
woman in the highlands who inherited land from her husband
and dug her own borehole was able to feed and provide education for six children through irrigated farming. In the lowlands, a divorced woman with half a hectare was able to raise
four children, send the eldest to the university and open a
shop for a daughter in town. In both Tigray and Mendoza,
women with a higher involvement in farming played a larger
part in household agricultural decisions.
These findings occur alongside with a much more visible
and active role of women in agriculture in many developing
countries. It might be considered, however, that a higher representation and participation of women in agriculture is not
necessarily the result of societal development towards more
gender equity, but rather borne out of economic necessity.

6

CONCLUSIONS

This study has highlighted that irrespective of the cultural
settings, many women in irrigation agriculture remain constrained by structural inequalities driven primarily by entrenched power dynamics, social relations and wealth handicaps. Likewise, in both study locations, Tigray in Ethiopia
and Mendoza, in Argentina, women farming on their own
face greater technical, managerial and financial constraints
than men. These findings contrast with decades of donorand government-driven efforts to devise agricultural development policies aimed at reducing gender asymmetries
and strengthening women’s roles in agriculture. The article
further illustrates the role of irrigation agriculture as a driver
of social differentiation in rural societies, and, as an empowering livelihood option for many rural women with limited
off-farm options provided water access is secured, reliable
and affordable.
Evidence presented here shows that pertinent gender equal36

ity policies, when technically sound and responding to concrete farmers’ needs, have a transformative potential even in
a short period of time. Independent land rights, and therefore, water rights for women are key to facilitate women
work in irrigation and independent membership in WUAs.
This was clearly the result of the land policy change in Ethiopia in the last five years. By contrast, in Mendoza, despite
a much higher awareness of gender-based problems for rural
women (in particular those related to domestic violence) than
seen only a few years ago, neither the provincial agricultural office and its research and extension institutions, nor the
provincial water office have specific gender equality policy
frameworks in place. Therefore, the need for explicit gender
equality policy and implementation strategies in the irrigation agriculture sector is of upmost urgency.
In order to allow more women more meaningful participation
in irrigation, there is a need for changing the cultural tradition of considering irrigation as a matter of male expertise
and responsibility. Improving the income level of women in
farming, strengthening their technical knowledge, improving their access to information and extension services, and
devising policies to explicitly support small-scale agriculture are essential steps towards this goal. While this call has
been voiced before, its explicit resonance in development
programmes remains low as evidenced by the disappointing
achievements made in gender equality when assessed against
the SDG commitments (UN Women, 2019). More work is
needed to understand the individual and collective interests of women to be involved in irrigated agriculture in the
current fast changing rural contexts, as well as the enabling
conditions for their participation as managers and leaders of
water governance structures. Raising the number of women
employed, while also addressing their capacity development
needs, can also help to collectively develop ways to increase
the number of women who find in irrigated agriculture sustainability and resilience for the increasingly vulnerable
small-scale agricultural livelihoods.
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APPENDICES

Appendix 1. Typologies of irrigation farmers of Tigray according to informants’ responses.
Category of
farmers

Characteristics according to informants

Illustrative quotes

Better-off

Irrigated land; 2-10 hectares in the lowlands; rainfed
land. Use improved farming techniques. Keep
livestock (up to 50 animals). Have a ‘good’ house,
may have another house in town; send children to
school. Not many in the highlands.
No women included in this category.

‘It depends on the amount of hectares, but the important thing is
to have links to market, and know-how for farming. A farmer may
have a lot of hectares but nothing in the bank’. Female farmers
02/02/2016.
‘This kebele [Kara] is rich by chat and irrigation. There is a deep
borehole here’. Agricultural officer (female) 05/02/2016.

Average

Irrigated land; 0.5-0.75 hectares in the highlands;
up to 2 hectares in the lowlands. Some also have
rainfed land and some livestock (1 to 10 animals).
May also rent land. May have an additional income
as labourer or guard.
Some household heads women belonged to this
group.

‘People from irrigation are improving their lifestyle. If a person
has irrigation, she isn’t poor.’ Irrigation expert, highlands (female)
02/02/2016.
‘Here [highlands] farmers make their money growing a lot of
crops: sasella, potatoes, carrots and others.’ Irrigation expert,
highlands (female) 04/02/2016.

Poor

Irrigated land; 0.25 hectares in the lowlands and
up to 0.625 hectares in the highlands. No livestock
or only 1 or 2. Lack of capital and knowledge of
improved agronomic practices. Farming only allows
subsistence. Some women use sharecropping.
Most women surveyed belonged to this group.

‘With ¼ tsimit [1/16 hectare] it’s possible to feed my family,
working day and night, having 3 harvests per year.’ Male WUA
03/02/2016.
‘During drought, I need support. I cannot buy [food] for
household consumption. If it’s a good season, I can buy food.’
Male farmer, lowlands 26/01/2016.

Very poor

Only rainfed land or landless; no animals. If they
have irrigated land, they may not have capital to
produce and lease the land. No oxen; no farming
tools. Work as labour. Some are supported by
government with irrigated communal land.
Many female-headed households, in particular elders,
mentioned in this group. Probably receive food aid.

‘Those poor farmers face problems of not having initial capital for
seeds, labour and fertilisers. Also, they’re lazy farmers, their farms
have weeds.’ Male WC members, WUA, lowlands 30/01/2016.
‘This land [an irrigated communal farm] is not enough for all, we
hardly feed our families. But we don’t have any other option.
For the time being it is OK. Some of the members were in Saudi
Arabia. It’s better here’. WUA leader, lowlands (male) 25/01/2016.

Notes: Typology generated from in depth interviews and FGDs in Tigray (2016; 2018). Chat is a plant native from the Horn of Africa and the Arabian Peninsula used as stimulant. It is commonly
cultivated within Muslim communities in Ethiopia and broadly consumed (chewed) mainly by men. It is said to be highly addictive.

Appendix 2. Incomes of perennial and annual crop growers surveyed – Mendoza.
Type of income

Perennial crop production

Annual crop production

Primary income

Primary income

Secondary income

Secondary income

Percentage of respondents (n)
Agricultural production

35.6 (16)

40 (18)

70.6 (24)

35.3 (12)

Agricultural employment

6.7 (3)

2.2 (1)

5.9 (2)

2.9 (1)

Agricultural own business

2.2 (1)

2.2 (1)

2.9 (1)

2.9 (1)

Agricultural part-time labour

2.9 (1)

8.8 (3)

Livestock production

2.9 (1)

Non-agricultural employment

11.1 (5)

Non-agricultural own business

8.9 (4)

2.2 (1)

2.9 (1)

Retirement

35.5 (16)

20 (9)

5.9 (2)

11.8 (4)

2.9 (1)

2.9 (1)

Family help/remittances

2.9 (1)

2.2 (1)

Non-agricultural, rents
No other source
% Total respondents (n)

31.1 (14)
100 (45)

100 (45)

35.3 (12)
100 (34)

100 (34)

Source: Survey of farmers in Mendoza (2016-2017).

Laura Imburgia et al. 2021. J of Gender and Water. 8:139

